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35  broadcast programming requirements.

In such a digital video system the proliferation in the
quantity of services being broadcast and the increased variety of
their content, as well as the ability of a broadcaster to dynamically
vary the number and allocated bandwidth of these channels poses

40 a number of problems. Specifically, the increase in the quantity of
broadcast channels may increase the difficulty of tuning and
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a significant investment in the channel number as a brand

identity e.g. Fox 5™, Channel 13™. These problems and derivative
problems are addressed by a system according to the present
25 invention.

A decoder decodes packetized program information
containing multiple text strings associated with a program. The
decoder determines from a first indicator in the packetized
program information a type of coding and compression employed

30 in encoding a first text string. The decoder decodes the first text
string with a decoding function selected in accordance with the
determined type of coding and assembles decoded text string
elements to form an output text string.

35 Brief Description of the Drawings

In the drawing:
Figure 1 is a block diagram of digital video receiving
apparatus for demodulating and decoding broadcast signals,
40  according to the principles of the invention.
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Figure 6 shows a scheme for assigning a text message
identifier as used in the text format of Figure 5.

* 25

Figure 7 shows a multiple compressed text string
format for use in conveying program related text information,
according to the invention.
30 Figures 8 and 9 show exemplary indicator definitions

: for compression and coding indicators within the multiple
compressed text string format of Figure 7.

Figure 10 shows a method for generating program
35 specific information according to the invention.

i Figure 1 is a block diagram of a digital video receiving
system for demodulating and decoding broadcast signals,
according to the principles of the invention. Although the disclosed

40 system is described in the context of a system for receiving video
signals incorporating program specific information including
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| used to represent any form of packetized data such as audio data,

25 telephone messages, computer programs, Internet data or other
communications, for example.

In overview, in the video receiver system of Figure 1,

a broadcast carrier modulated with signals carrying audio, video

and associated data representing broadcast program content is

30 received by antenna 10 and processed by unit 13. The resultant

digital output signal is demodulated by demodulator 15. The

demodulated output from unit 15 is trellis decoded, mapped into

byte length data segments, deinterleaved and Reed-Solomon error

corrected by decoder 17. The corrected output data from unit 17

35 is in the form of an MPEG compatible transport datastream

containing program representative multiplexed audio, video and

data components. The transport stream from wunit 17 is

demultiplexed into audio, video and data components by unit 22

which are further processed by the other elements of decoder

40  system 100. In one mode, decoder 100 provides MPEG decoded

data for display and audio reproduction on units 50 and 55
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13, demndul at or: PREOPEIENTYCPRTRRRE: the clohafe SUf, Bl ! P Gl o
and decdde the despied programynphansehadonnyiesimgg Rxasessami 60 1nmpsises
and sub-unists proce¥ddrhi 62 dag@deiontffledr e64 NdiMitd e | procesidgutied Harsthe
i nput si gnal t%@e by proce $OK 60 setti ng co.r%tro ffgrgnl ster va t‘f'
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! Processor 60 configures processor 13, demodulator 15, decoder 17
25 and decoder system 100 to demodulate and decode the input
signal format and coding type. Units 13, 15, 17 and sub-units
within decoder 100 are individually configured for the input
signal type by processor 60 setting control register values within
these elements using a bi-directional data and control signal bus C.
30 The transport stream provided to decoder 100
comprises data packets containing program channel data and
program specific information. Unit 22 directs the program specific
information packets to processor 60 which parses, collates and
assembles this information into hierarchically arranged tables.
35 Individual data packets comprising the User selected program
channel are identified and assembled wusing the assembled
program specific information. The program specific information
contains conditional access, network information and identification
and linking data enabling the system of Figure 1 to tune to a
40  desired channel and assemble data packets to form compilete

programs. The program specific information also contains ancillary
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§ using renote elements. The program specific information acquired by processor
25 60 via unit 22 is stored within internal memory of unit 60.

Considering Figure 1 in detail, a carrier modulated
with signals carrying program representative audio, video and
associated data received by antenna 10, is converted to digital
form and processed by input processor 13. Processor 13 includes

30 radio frequency (RF) tuner and intermediate frequency (IF) mixer
and amplification stages for down-converting the input signal to a
lower frequency band suitable for further processing. In this
exemplary system, the input signal received by antenna 10
contains 33 Physical Transmission Channels (PTCs 0-32). Each

35 Physical Transmission Channel (PTC) is allocated a 6 MHz
bandwidth and contains, for example, up to 6 sub-channels.

It is assumed for exemplary purposes that a video
receiver user selects a sub-channel (SC) for viewing using remote
control unit 70. Processor 60 uses the selection information

40  provided from remote control unit 70 via interface 65 to
appropriately configure the elements of decoder 100 to receive
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| corrected output data frﬁ’rﬁ BHFH“tl%nﬁ’@Nae&%gg]@doby)ls is mapped into byte

length data segments, deinterleaved and Reed-Solomon error
25  corrected according to known principles by unit 17. In addition,
unit 17 provides a Forward Error Correction (FEC) validity or lock
indication to processor 60. Reed-Solomon error correction is a
known type of Forward Error Correction. The FEC lock indication
signals that the Reed-Solomon error correction is synchronized to
30 the data being corrected and is providing a valid output. It is to be
noted that the demodulator and decoder functions implemented
by units 13, 15 and 17 are individually known and generally
described, for example, in the reference text Digital
Communication, Lee and Messerschmidt (Kluwer Academic Press,

35 Boston, MA, USA, 1988).
The corrected output data from unit 17 is processed by
MPEG compatible transport processor and demultiplexer 22. The
individual packets that comprise either particular program
channel content, or program specific information, are identified by
40  their Packet Identifiers (PIDs). Processor 22 separates data
according to type based on an analysis of Packet Identifiers (PIDs)
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25  hierarchically arranged tables including an MGT, CIT, EIT, and ETT
together with supplementary descriptor information. The PID that
identifies packets comprising the MGT data is predetermined and
stored within processor 60 internal memory. Further, the MGT
conveys the PIDs that identify the CIT, EIT, and ETT data and

30 conveys other information indicating the size of these tables.
Processor 60 monitors the MGT for updates to identify any
changes in PIDs or table sizes. Therefore, after processor 60
determines from the FEC lock indication provided by unit 17 that
valid data is being provided to transport processor 22, the MGT

35 may be acquired without additional PID information. Using Control
signal C, processor 60 configures transport processor 22 to select
the data packets comprising the remaining program specific
information including the CIT, EIT and ETT data. Processor 22
matches the PIDs of incoming packets provided by unit 17 with

40 PID values pre-loaded in control registers within unit 22 by
processor 60. Further, processor 60 accesses, parses and assembles

13
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| 25  identifiers to access and assemble the program specific
information packets to form the CIT, EIT, and ETT data and
associated descriptors.
Processor 60 uses the acquired CIT channel map
information, as exemplified in Figure 3, to identify the packets
30  comprising the sub-channel SC that the User selected to view. A
user selects sub-channel SCfor viewing by entering two program
channel numbers via remote control unit 70 and interface 65.
Individual program channels are advantageously allocated both a
first and a second identification number. The first identification
35 number (2 major number as indicated by bundle_number 300 in
Figure 3) identifies the broadcast source and broadcaster channel
brand number e.g. Fox 5™, Channel 13™, The first identification
number indicates a broadcast source of a program or service and
may be independent of the RF channel on which the program is
40 broadcast. However, in other embodiments the first identification
number may be associated with a broadcast RF channel or be

ks
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iProcessor 60 cprogmams tdhansehgbkelectianselini derpriogramt | gnide or by simple
25  sequential number entry via the unit 70 keypad, for example. The
channel selection system may also encompass the use of a
different data entry device such as a keyboard or discrete
switches, for example. Further, the data entry system also
accommodates the entry of a single channel identification number
30 as well as dual identification numbers. Upon detecting a channel
selection completion command, processor 60 conmnverts a single
channel identification number entry into dual identification
numbers. Processor 60 converts the single channel identification
number to dual channel identification numbers in accordance with
35 a predetermined conversion map. This conversion may also be
performed using a predetermined and stored algorithm or
formula. The derived dual identification numbers are used by
processor 60 for packet identification, tuning and for identifying
other decoder information in the manner previously described as
40  if both numbers had been entered by a user.
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25 Service Location Descriptor as described later.

Processor 60 advantageously determines program map
information for the selected sub-channel SC from Service Location
Descriptor (SLD) conveyed within the CIT. The SLD program map
information is exemplified by the data format of Figure 4. The SLD

30  associates the selected sub-channel SC with packet identifiers, e.g.
item 420, used to identify individual packetized datastreams that
constitute the components of a program being transmitted on
selected sub-channel SC. In addition, the SLD program map
information, in conjunction with the CIT, maps the selected sub-

35 channel SC to a program number 405, a PCR (Program Clock
Reference) identifier 410, a language code indicator 425, and a
stream type identifier 415 identifying a stream as video, audio,
control, auxiliary or private information, for example.

The SLD program map information replicates

40 information already present within the Program Map Table (PMT)
segment of the MPEG compatible transport stream input to
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data includes the EIT co |n|n escyipti |IStSO pr ogr ans

f(events) receivable on th %uB %Hf-?éi ‘él i HaR§RPrE) Tstream” input  to

decoder 100 from unit 17 contams video, audio and data
25  representing TV programs, for example, and also contains sub-
picture data. The sub-picture data contains picture elements
associated with programs and channels selectable by a user for
viewing including program guides, display commands, subtitling,
selectable menu options or other items, for example. As such, the
30  sub-picture data includes the EIT containing descriptive lists of
programs (events) receivable on the sub-channels listed in the CIT
and also contains the ETT containing text messages describing
programs and program sub-channels.
Processor 60 determines from the CIT and SLD the
35  PIDs of the video, audio and sub-picture streams constituting the
program being transmitted on selected sub-channel SC. Processor
22, matches the PIDs of incoming packets provided by decoder 17
with PID values of the video, audio and sub-picture streams being
transmitted on sub-channel SC. These PID values are pre-loaded in
40 control registers within unit 22 by processor 60. In this manner,
processor 22 captures packets constituting the program
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exemplary data format presented in Figure 5. The text messages
conveyed in the ETT of Figure 5 are advantageously partitioned

25 into time periods of specified duration. The segmented text
messages describe programs occurring in a period of specified
duration and start time e.g. 3 hour blocks starting from 12 am, 3
p.m., 6 p.m.... etc. Indicators defining the duration and start time
applicable to the conveyed text messages are included in the MGT

30  of Figure 2 (duration item 215 and application_time item 220 of
Figure 2 respectively). A text message (e.g.
extended_text_message 5035) is conveyed together with a text
message identifier (ETM_id 510) in the format of Figure 5.

Decoder 100 (Figure 1) is able to more efficiently

35 acquire, process and store program descriptive text messages that
are partitioned into time periods of specified duration than is
possible in the absence of such segmentation. This is because
segmented text messages exclude information occurring outside
the specified time period and consequently are smaller than non-

40  segmented text messages. Therefore, segmented text message data
occupies less storage space and can be acquired and processed .

?
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100 (Figure 1) is able to nore efficiently435 acquire, process and store
program descriptive text messages that are partltloned into time

lperi ods of spe e ti t ence, of such
Ceqnent at ibn Rre AR Ban" 1afberl dara bIGORE, BE Cabl-{elinERRRGS

ji nformation ochmhcngtb@t@tdeformat Otfl*é gupech falkIWSlarrBSQertloodcanre text
iconsequent |y apgs "dSEE tthANa RETbctéd sﬂ?%ﬁ?ﬁﬁ&?dsﬁjed%ta 9%t 5 T%%&sgore

isegnented text nmessage ﬁ %% ie S stora,% and can
acqui red and pPUEEaBEJSuD-C annels. 1s allows the ident: 1cat10n acquigitgon 5

{rﬁredqgl c][d y t{xﬁﬂ d%bﬂﬁi d@ﬁ&ixlbl Bl sagd ma &996@@6@& 30 20 be foEHEéBSrt
e data format of, Figure 5 allo r nessage ata
for a selle‘gtedo%u{;‘ r&ﬁ’ﬁé?méc %qa/vs 'Ebdisﬂ? %el Ctlggeres%( 'Br &g and
sub- channel s. rBduses! thewacghisifidenof f fedamidant exquirsdssage 1nforman6ndeC0di ng
of text nessage data by ge er o] 1 t and
sub-channel s of mteres’ét;1 ?%qa uégér%gte E)gnv(%;redg’%eg‘m hg’?g Sﬁi‘g ‘%’c{ﬂ[a&]
[redundant t extchannedgdnformation i o program (event) infarmationes s Kigureonveyed
in an ETT may m@'dh exemp‘l 'f@xlmbt”ffo ?grap{eﬂgrﬁi@kéﬁg’@”@ennﬁer

WS exe ning a text

I nf or mati_on.
message ildent |$ﬁlg¢’ 1§!5510Ef?f\/| dgEffo ftha g‘GPBu eshdne| Bamt | ‘Pﬁsé%Xtt HBEs§pgeof
text message e.g. “ﬁldlheﬁ\/f'lﬂid'leéxtt needsapé wﬁm amﬂrmlnSnfden (item

fi nf t f F f t 05 of
Lrfor e on 1 dffler FigiOeS!of (AR iREphgh s TARHE 8 S ARUE 60°.
it he sour cEhe. textsuesshgangdentfiehi HQ héFigere Opsalsge memﬁlerss tke

A text message ogﬂgg tgvte%gﬁﬂch{&%&éieuﬁ%&fh The'fekt nledsage prfiIREeSsed and

iff ormatt ed accor l e cq ring format of
Fi gure 7.20re conpressedt Xt @FFS%@ §§gnﬁgnveyed et b I(SJASUYC 5 is

{l ncor porates cdrﬂgt@s%tear @nd ffagmhtteat Iar&ordinfge to the Iﬂamm‘d C@éin?te@ﬁéd
fdecodi ng of nul tiple conpress cessor
ldecoder 100 ofteﬁFgﬁF‘é‘gl apa&eéjfsﬁ;glgs Eemegogégpssed tf35"ttr ,spféng5ggrmat
(Figure 5) resdvamdgedusiyn uninc@@Pordtesgur eindigatory facilétaeing ni nghthe
conpression, cofl}Rgi3Rdn QHQuagc?ocﬁﬂgrg‘ftrﬁméﬁliec%ompressed text strings by
! 25  processor 30 in decoder 100 of Figure 1. Processor 30 decodes text
string 505 (Figure 5) received from wunit 22 (Figure 1) by
determining the compression, coding and language characteristics
of the text string from indicators 705, 710 and 715 (Figure 7)
respectively. Specifically, processor 30, operating in conjunction
30  with processor 60, decompresses received text string 505 by
applying a decompression function e.g. a Huffman decompression
function, selected using indicator 705. Similarly, processor 30,
decodes the received text string by applying a decoding function
interpreting text characters according to a character code set
35  selected using indicator 710 and a language code set selected
using indicator 715. Further, processor 30 determines the number
of text strings to be processed and the number of bytes in each
text string from indicators 725 and 720 respectively.
Figure 8 shows an exemplary indicator definition for
40  compression indicator 705 within the multiple compressed text
string format of Figure 7. It is to be noted that compression




of the text string from indicators 705 710 and 715 (Figure 7)
Tespectively. Specifically, processor 30, operating in conjunction 30
wi th proceswosBesdeconpr esses received text string 505 PET{IS98/13506
appl yi ng a deconpression function e.g. a Huf fman deconpressi on
function, selected using indicator 705. Sild | ar y, processor 30,
decodes the received text string by applying a decoding function

i nterpretisg wéat@harms enfiay aGaacdit®g thhe qlochaém@tregs159def§n@uén35ls
sel ected using usi ng

10 and | an pde set sel ected
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fst ri ngsdt 0 be gp esasdécamprebaomurmnmtmh kgt dee iexeasthing reckPvdd sﬁ;]mg
rom i ndi cat or 2 an r€es vely. S vvsan
exenpl ary i ndllirélz ?2 Ef%‘l?rtgl 09; g,g;ﬁ,&g ‘3}1 eéﬁrpnrpelzsuéy or‘}ndwr%?Eatdgr nﬂign
the mul tiple cerdingssrdicatarxt710 Wlthmrthﬁg hultiple ofompoessed?. teixt ssruncg be

not ed thatg CONRYRSRI O Figure 7. . 15 5
indicator 705 may Indfcate 58(} no conpression functjon

] enployed within a text skFQG§§so] [Essembles Bﬁl@)cﬁ@é’@?tSBGhGoéQCWd and

apply a deconpdé&ssih sfse!@c:tex@nstrmg heleinnts Sff itBRt reREY 505t "(Pfgure 5 4yt
22. Figure 9 shows

a di cat or _definiti
i ndi cator 710 rf’hlan 3% &f%l EsQRPUte P @t“réﬁi?eilo DISP&(XWB(?)SP)
Fi gure Z and graphlcs Igmeemr 3D e&gawf | d9. abditf dTeisterpretdecaded an
r (0] X 5 ure_s
form a dgggéggdﬁ)t%g’eﬁss 5’?@% tp tc?cr dégrgré’%‘t’d‘@% §8 ?g§enerag%d
gr aphi cs gener faroratsd (p-'xixghrmapmd mttamd’ graphios fios pafm:nlﬂlonf onmanst t he

text string chega fh¥nfa m g r el
nmapped text anz_fpg(rzg}g{n CS otfrté&r sg!rz\lt al?llgg egn Eéral(?t P gra&)hxﬁﬁ orrraq{laé)él

pi xel napped t¥PIesmd @rﬁiﬂﬁfé &3ide Ryy other tY%rQ—:fsé‘h?mh Fr S§eRringariae
other type of fengubsequeat dhrspr yfameumt 508 OUnstSequ@nprsb&@hgyEw EIITIt

150. Unit al so, praogesses. and ther .informatio
generate 2f(;gpl x&pd glb r@g{gla'l:ion ré%regs{*?ﬁaﬁ rtl mapP e(d;nt r‘iﬁtaand
{information nemprdssrmmg,s subtitlimg,| umtintrpl smdectmﬂolrmat'rmnummm i displayand

other itens, nfc;?ﬁdmg &q@g&g?@tlﬁ{éﬁn Uﬁb{ls #) Thea cogg{? I ﬂfm )?or

i nformation d| ctio ’ect.0on .
device operat Pﬁéezgtlo’par%eﬂéﬁs 5 Thge coptial atansh !é‘ffGH@@&i@@r ;d.G)S)PIaYS

enable function selection and entry of device operating

25  parameters for User operation of decoder 100.

The text and graphics produced by OSD generator 37
are generated in the form of overlay pixel map data under
direction of processor 60. The overlay pixel map data from unit 37
is combined and synchronized with the decompressed pixel

30 representative data from MPEG decoder 25 in encoder 45 via
multiplexer 40 under direction of processor 60. Combined pixel
map data representing a video program on sub-channel SC
together with associated sub-picture text message data is encoded
by NTSC encoder 45 and output to device 50 for display.

35 In a storage mode of the system of Figure 1, the
corrected output data from unit 17 is processed by decoder 100 to
provide an MPEG compatible datastream for storage. In this mode,
a program is selected for storage by a user via remote unit 70 and
interface 65. Processor 22, in conjunction with processor 60 forms

40 condensed program specific information including MGT, CIT, EIT
and ETT data and descriptors containing the advantageous



The text and graphics produced by OSD generator 37 are generated in

'the form of overlay pixel map data under direction of processor

60. The ovewmgo/geeesel map data fromunit 3 7 i s conbi nRET/UFRY/ 13506
synchronized wth the deconpressed pixel 30 representative data from
MPEG decoder 25 in encoder 45 via md 6i pl exer 40 under direction of
processor 60. Conbi ned pi xel map data representing a video program

data i s encode . er. 45 and output to d

di splay. 35 information syppojtssidscadingnsdethty BIRgramsietacted forgsierage the
corregt ed OII\J/tP E)éit @atn:tdegf)rmnual‘a&ectﬂiﬁfm?mrcﬁfsﬂobwsslimﬂyirﬂ%ﬁj@nction
provi de an onpatibl e astreamfor .stqr n .S, node a
programis sel"@gﬁegpq%ﬁsqgt 82a émﬁyaaccﬁgg?s’\%ﬁ i’lisgﬁ?)t(éorﬁﬂf‘{‘g% cg%astream

i nterface 65. demdsimssgr paeketzed oopnient i datani ¢fh the oselestad 6prégrams 4G d
condense ro : cifd 6.0k O Lan I 4 - G T | .and
£ dat & ) Gna HsEiaPAE Fecdens B8 PEOErAAN spREint fitoMiugH, TThe' domposif

16 5 featudatastpeami suuipudecsidsage imerfaesmdehsed program specific

information supports deqrgdtdpe QhterfiReP939bAMeTS! Aid e&xﬁgési% Oéé%t\{mctaﬁn but

excl udes unrel ated, i nformati oa. Processor, 60, In conjunctia

processor 22 f8r Feduse. FARSsAPE RPEERCo M3t it i Phe Etldrnt ng
packetized corfufféredadatfist proceeiealttad spoageadevicyl I to b6 suitad1€dfor

condense rogram _specifig. Lnf .on. The conpsite atastreamis
out put tgsgt o%’é&%agentoélr R u%%g’r‘a t§torage evice S?@r%rb@qeﬁt ég?agé‘%g%re
buffers the calgiesiresemdatfaeny eamterface t @5r edsing gdmovand &irorr aercodingt i on
in the data. T tﬁﬂ:?x e at:a. | : esagﬁg t

device 90 to btgasl%ﬁtﬁgﬁl e oraslgh%goéfggggbﬁaﬁée%?%&rﬁ(ﬁ%m‘ ) t%%‘ggsceglggfg?%e 90
! encodes the buATICOPERE o Pre|uesst abaARcodedmdatastaeanic esuidabley diongstaragsn
gerror encodi Mdnit 90 §eéitHEefesaltant amcodadnatLnsédi, ih@bﬂﬁéﬁ%ﬁﬂ%"gtlﬁ@d

| Pocd ol O™ qonceRGRChikabh RRPHES ARoSRaRES o AT L) (201 T g
Jthe 20 condensed progrigurespk@i Shews nfaormethiodn 6o ngemeratin05program
|1, 10 Shoed e itop Bor ORI GLRY METCRE, T pPR°SHEE g AR 1
| advant ageous dessripters peantpinisgy the advantageous features previously
described. The method may be employed at an encoder for
25  broadcasting video data such as the data received by antenna 10
of Figure 1 or the method may be employed within a decoder unit
such as within processor 60 of Figure 1.
Following the start at step 800 of Figure 10, a CIT is
generated in step 810. The CIT contains sub-channel and program
30  identification information enabling acquisition of available
broadcast programs and sub-channels. The CIT incorporates first
and second sub-channel identification numbers and an SILD
containing packet identifiers for identifying individual packetized
datastreams that constitute individual programs to be transmitted
35 on particular sub-channels. The generated CIT also incorporates
items linked to listed program sub-channels including a program
number, a PCR (Program Clock Reference) identifier, a language
code indicator, and a stream type identifier, as previously
described in connection with Figure 1.
40 In step 815, an EIT is generated containing program
guide information including descriptive lists of programs (events)

on sub-c f?nggf’gatlﬁ@s b;;/relx\rlil_ésl%qg Egi@()eé\“."ri‘bgd?‘s | alfllepdbd p%?o?g?g%e?g?gﬁ% age



descri bed. The nethod nay be enployed at an encoder for 25 br oadcasti ng
Vi deo data such as the data received by antenna 10 of Figure 1 or the
met hod may Iweo eamgazeésyed within a decoder unit such as wi PRTASPFBERESsor
60 of Figure 1. Fol l owi ng the start at step 800 of Figure

110, a CTis generated in step 810. He O T contains sub-channel and

program 30 i dentification information enabl i ng acquisition of
available 5  rdeedwdblastonptirgrsabsclpithedsibishanngl she TOETCld $teporgRey, ah as

first and econd channel . ident.ificatiaon unbers and an SLD
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dat astreans t hfnr enampie.uach tekvimessagpr oy pantitionede intartimet pediods ofon
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; 1. .40 . In step 815, an EIT ener at ed
contai ni ng prodfearimg o knoywn ; techinigieon andc comvegededar iﬁiﬁi hi'llgi339§gof

udi n

programs (evenwith indicators defining the compression, coding 4ddd l@nguage

recei vabl e on the - nn | St edri T, n st 820,.a n o ETT
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exanpl e.” Each inelicatoes stefining mumbereofi texd strmgspdoi belsproicessed and
specifie ur a0 d ' PldyGatks ti t nt ed
t ext msglage ?geaﬁugﬂ-g?rso%%tﬁ%dﬁ{b?a?ﬁd#égl g‘r@%'n I?ﬁgféffo d12ﬁETalnl se PFS The
text message generated eoptainingindatac Jegptifieay enablingeothgi ngensifiiaation

techni ques andaxgd)nm@gbiyw bheCEiﬂTmoﬂﬁd E’lt"TVQntanhﬂﬁibﬁ@lt qui‘eddeTG'Pi:I‘Eot he
conpr essi on, codi ng and. |'anguage .characteristics enpl oyed. e is
S b Gener at eccTbras bl H2¢ YR formariSns TREHBA RECTIUSH, nBERCEAteRax T,
strings to be BfDeamdsBdTand 15 the nunber of bytes in each text string.
In step an MGT is egpake I N -dat a_} LE] er nabl i.ng
the identTfication_ Iélndiqggsgg’m%ﬂ Ig)%?éﬁ]T gw&%&%%%ﬂﬁ%%r&gtf%ﬁg e
MGT al so inshudipg t the e MGTe ChIorBHE i andf oETThelata evandiside spriptaitsed
ar, El Ti gexgexl%?éf% 4 steps 805-822. | h S§Rp 8o, RheIpRBErARC Hpddific

i nformati on or e, né_{egdl ng‘dt he MaT, C T, ng, ETT a and
descriptors  Infog@AbOR ed tPRENEEDs BOHh 522VideR st 8pdg3oautliR prREp &M

|specific representative components for multiple sub-channels is formatted

25 into a transport stream for output. In step 835, the output
transport stream is further processed to be suitable for
transmission to another device such as a receiver, video server, or
storage device for recording on a storage medium, for example.
The processes performed in step 835 include known encoding

30 functions such as data compression Reed-Solomon encoding,
interleaving, scrambling, trellis encoding, and carrier modulation.
The process is complete and terminates at step 840. In the process
of Figure 10, multiple CIT, EIT and ETT tables may be formed and
incorporated in the program specific information in order to

35 accommodate expanded numbers of sub-channels.

The architecture of Figure 1 is not exclusive. Other
architectures may be derived in accordance with the principles of
the invention to accomplish the same objectives. Further, the
functions of the elements of decoder 100 of Figure 1 and the

40  process steps of Figure 10 may be implemented in whole or in
part within the programmed instructions of a microprocessor. In



i nformati on together W th vi deo and audi o pr ogram
representative conponents for nultiple sub-channels is formatted 25 into
a transport esig®amszesf or output. In step 835, the output PCY/USA883%06t
stream is further processed to be suitable for transm ssion to
anot her device such as a receiver, video s er, or storage device for
recordi ng on a storage nedium for exanple. The processes perforned in
step 835 i ! udedditiony &lmopkiingi;ﬁéb of whet iiaventisuchapply diat anycofgraessifon

Reed- Sol onon b N r SCI. lis enc d| n
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840. In the pro@@tgstream ﬁﬁrmcgua@cord;ngmtq |tlp¢ elnention Tpendipdey nwj elsemay
pe formed and ysed iR CRIRAIE of Ia h@gr%eﬁp%gmcﬁgecwde% isBRErTRSE B {ype
order to 35 accommpdat e expand e ers 0 channel s.

The architect ur@BINgaHen] Vi@ nFS’tle qsiliRes, offer examplgy cHht @IOF AN may

be derived@n a@mmsmewm fbﬂ&@rpﬁtoﬁf@l@émﬁoﬁéms of Videol na/tﬁﬂb' aﬁd Hata
acconpl i sh  the, sane, obj ectives., Furth

fi l_Hunctl ons of g
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18 5 addi ti otr{gn%(f{tggl n@f%ﬁce)%mob E!f‘lsﬂle |t(r)1v(e)ﬁﬁronserversl y P(ESO oe{nf ef Sﬂﬁﬁr
MPEG or hon- NPEEJlﬁbﬁpatanm éefgr@mer ogreinpr tyr bmx@mxdﬁl’ As to bedmtaeerprreand

f ormed accps di ngddhdi eyl eaidIale PhinGall o8 P fnd s étetiniiled YGriety

of applications,i'ncl udi ver or communi cat1on via

t el ephone Ilnesﬁeﬂﬁ?nﬁﬁuéﬁﬂqquA ﬁ%ﬁgﬁ§ﬁ¥¥ﬂe datastrean1mnth one or nore
conponent s of video, audio and data formed to incorporate program
specific information according to invention principles my be recorded
on a storage nmedi um and transmtted or re-broadcast to other servers,
PCs or receivers. Further, any reference herein to "bandwidth". is to
be interpreted 15 expansively to include bit rate capacity and is not
fimted to a frequency spectrum for exanple.

{




19 5 CLAI VEB: 1.

Apparatus for decoding packeti zed program I nformati on

{cont ai ni ng nMQPPPS text strings associated with a R HYEHR3506
conprising: 10 neans for detejgining (66—39}449m~a_ii15_t_

I ndi cat or (705,710) in said packetized program on a type o
codi ng and conpression enpl oyed i n encodl ng a f“ﬂg ””T'"”ﬂﬂlﬂ)ﬂﬂ
means for decodi ng (60,30) said first t &LABS; ‘ng wt ng
function selected in accordance with sai d det erm ned 15 type *of *codi ng;
fand means f&apassenbl |1pq_ (60 38? decoded text string

iel ements to forman outp or ° deco packetyzedhpp Praxgram

according to chafmmrﬂatmineruMammg multlple textsaStdmg%EGéb%ocfétéd depgdi ng

conpri ses gonpr essi ng (60,30) said first text string
iwth a decorrpr:,ﬁgig Comp}‘runcgl on selected in accordance with said type
lof conpredd) (705:;eans25for determining $60,80pafmims adist dimdidaor

claim 1, Wherf(VOgﬂ?lO) in said Packﬁtﬁ%ﬂdgfcribg&tm'ﬂﬁ FAhAbn! éoﬁr?éé &'[ggb?s

that no conpressi n enco I'ng sai
{string, and and compressxonsgm@ loygchin enep mae@oﬁxrs]g textoMpngses neans

for interpreting cosemsi for ﬁ%bédufg [(60,309%§aiat hrﬂg teito stﬂﬁ%d%?n jext

130 characters arat us according t
i ncl udi ng decoding  function, cselgftedorty rﬁCﬁPﬁ%m%mWe\t e88d deigrsaingd

(715) 15i n swpel gfackdirigzeandr ogram i nformati on a | anguage type used in

35 said first text strlnnga[ aratu ccor in fo
claim4, including ns  for ASsmbling aé@ogﬁﬁ @ﬁpa g F L8
text string witehements $o déarauiany quiput itexnt sétingted i n accor dance WI th said
determ ned 40 | anguage type.

2. Apparatus according to claim 1, wherein _

20 said means for decoding comprises means for
decompressing (60,30) said first text string with a decompression
function selected in accordance with said type of compression
(705).

25 3. Apparatus according to claim 1, wherein
said first indicator (705) indicates that no compression

function is used in encoding said first text string, and
said means for decoding comprises means for

interpreting codes in said first text string to produce text
30 characters.

4. Apparatus according to claim 1, including
means for determining from a second indicator (715)
in said packetized program information a language type used in
35  said first text string.

5. Apparatus according to claim 4, including
means for decoding said decoded first text string with
a decoding function selected in accordance with said determined
40 language type.




20 5 6. Apparatus according to claim 1, including

‘nmeans for determning froma second indicator (725) I n said packetized

program i N 9R3ReN t he number of text stri ngs to be J¥EHHEW/135060

7. Apparatus according to claim 1, Inc'fﬁ means for
determning froma text node coding ndi cator (710) in said packetized
programinformation a type of character interpretation to be used in

I nterpretS ng decoded teéxt Appafatus according toS8clafippd dhokudiggording to claim

(1’721))nCI ue nlgn said packeFl zeaf g‘fgg%é{%%ﬁ%t g&rﬁrﬂ’m n%ﬁfé’%ﬁur’fﬂglrc gond(eifgh;cl?tegr

in a text strinngaid preketizedeprogram information the Qunthpgrardtiext agicingi ng to

claim 1, whegheihR decoded. sai d decoded text string represents at
| east one of a) program or channel descriptive information, b) a
br cadcast channel nane, c) geographical region information d) program

content frting informat7, on,ppa}ataéoadmm§ ¢haglagh rlraﬁn&m@hﬁ
information, f) program or e\%ent escription infor t|on and

g) geographical rating P&§%n P’ébps?‘?rmlélﬂ%ti qm ~a text mode codimg A
Storage nedi umdécatoni (710 WB@ld:cpam:tetﬂzled prograrli ghf@ﬂmﬁiﬁbﬁ repypsest i ng

vi deo infornnéﬂa%ct%i)n%%@%n&p to_ be. F%gm inte/pRELRE 4% e‘fa')e E’uog.ram

and ‘ Ion con ltiple
text strings (505) associated with sai d packetlzed vi deo program

(b) a fiysst indicator (871%})%9&“55&%’??1@2 8 (t: | cat . lﬁéludxﬁgd' ng enpl oyed

in encoding a first text s ei ng suitable
for use in selecting a @éé%p&gsgﬂﬁﬁmﬂmﬂﬁ i 5?9"{10%%330“ indicaton (B20)i ng
said first textssidr pagketisst program informatiofiC)the i RAMIbER! iofntex( 78?&?35)

suitable for, as g decoded text string elenents to
form an out pl.H1 f‘e%x%%ﬂngsfor Ibﬁegﬁeco& !

20 9. Apparatus according to claim 1, wherein
said decoded text string represents at least one of a)
program - or channel descriptive information, b) a broadcast
channel name, c) geographical region information, d) program
content rating information, e) program or channel map table
25  information, f) program or event table description information,
and g) geographical rating region table information.

10. A storage medium containing MPEG compatible
digital data representing video information comprising:
30 a packetized video program; and
information containing,
(a) multiple text strings (505) associated with said
packetized video program,
(b) a first indicator (710) for indicating a type of
35 coding employed in encoding a first text string, said first indicator
being suitable for use in selecting a decompression function to be
used in decoding said first text string; and
(¢) information (720,725) suitable for wuse in
assembling decoded text string elements to form an output text
40 string.

wmmnw



21 5 11. A storage medi um accor di ng to claim 10, wherein

'said first indicator al so I ndi cat es t hat n o deconpr essi on
function i s wodm3assed in decoding said first text st r iIREF/US9833506
212. Appar at us for generating pr ogr a? specific i nformation
suitable for inclusion in packetized vide lprogram i nformation, said
‘program specific information including nultiple text strings

‘associated5 with a videdl. pkogosage nsedidm apperdingsto claimofpy ivwh&@in 15

means for formng text T NQg: decod] | nfor lon._ ;. (60,,22) for
decoding mul tiple text ssélldn sﬁ(§05) ?ﬁiigfiﬁ)rdecc?mg mdwatf’%forﬂﬁ%i onno

i ncl udi ng, decompression functiofa)is dof be susedhdinc aleopdimgs3aidndinstt text a
type of cgmgggsi on enployed in encoding a first text string for

sel ecting 20 a decoding function to be used in decoding said first text
string; and (b) i nformation (720, 725)

sui tabl e 10f or ass¢npl i Agpaenasded foext gehetditng! e?ﬁagﬁmo fopéRidic
decoded t ext n r orating

. string; and 25 : . . Neans. . i ncor
(60.2) ' oaid inforEragn | spRable” fage dnghusion ity REGHIRS HidstogpERELam
;;specific i nf or imforamticr, saidyrogram specific informatiGn Appldihgs maehopl ng
ito claim 12, ei .. . said first ndicator_j.ndi cates_ t hat
ino deconpresS}Ag%h?@grfnﬁancﬁsgﬁwit%dtow%lé uase‘fa‘dleﬁ o‘fgslg)%gﬁlg 5%141 FIRRETREHY
;string. comprising: 14. Apparatus according to claim 12, wherein said
it ext tring decodi ng,d REOrfgRt fQminc! S stri : ; ge
}type I ndi (lzgtor 88]2% indi%éz?ti .gﬁg I‘%E‘% getg?%g Suﬁlsléd dlecod(;irlx% %??‘Z’t’htgg%@
Istring. (60, for degpding s € adedt dft5n&so dbaﬁ m $2id \#rsedingai d
;_tex_t st r iinfpréendsh nphdladrgyat i on i ncl udes _ a second
indi cator (720) Tndicating a e of LeXlad0 (705 MfchBng® So5RL%s
' compression employed in encoding a first text string for selecting
20  a decoding function to be used in decoding said first text string;
and
i (b) information (720,725) suitable for
! assembling decoded text string elements to form a decoded text
string; and
25 means for incorporating (60,22) said text string
decoding information into program specific information for output.

13. Apparatus according to claim 12, wherein
said first indicator indicates that no decompression
30  function is to be used in decoding said first text string,

14. Apparatus according to claim 12, wherein said text
string decoding information includes
a language type indicator (715) indicating a language
35 used in said first text string.

15. Apparatus according to claim 12, wherein said text

string decoding information includes
a second indicator (720) indicating a number of text

40  strings to be decoded.
AR AR
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16. Apparatus according to claim 12, wherein said text string

decodi ng i nf ewo®lo3ges | ncl udes a text node cadimngsos/iskosat or
(710) indicating a type of character interpretation to be used in
linterpreting decoded text. 10 22 17. Apparatus according to
{fclaim 12, wherein said text string decoding information includes

a second i rdi cator (720) qignd tes | a text
istring to be decoded. 1 6 A Phidfts a‘m%@% Po b glﬁj l%cgélrea%‘{'r?g ﬁad cte&fm
112, wherein  string decoding l@ﬁ@ﬂnm@%tmﬁude‘&strl ng represents at |east

‘one of a) program @étcﬁme er71mf

-‘broadcast channel r?amex C, hOdﬂlgslﬁgzda1 ﬂo‘f 7olrgjl %@%ﬁgon P))(Be of
progr am Charagier r‘é‘tt?frpée'iaﬁ‘foé’r rFat §nused @rdgmﬁmm@n@emm abl e
20 information, f) program or event table description information,

and g) geographical rati rggLon tabl e inforpatian. ) ) 19
A met hod ?gr decodi ng pag_%et | ﬁgﬁra&l}%@& B’fcﬁﬁga{{f clatm 1% whegeingsaid text
cont ai ni ng nul sighg deeadmgt rinfiegnatiesomicdides with a 25  program
conprising the steps of rqQm fir

I ndi cator (60, 30) eacond mdlcak%% gkg)t) eoagggg aarﬂumﬁ? r?itfedht a
type of codi ng b¥t¢A é?e%l text Stlilﬂge?ﬁ’cbél ﬁgCQdeFil rst text string;

deconpressing (60,30) said first text string (505) with 30 a

deconpres |on function cted, in ordance wth said
{det er mi nedtype of conprd s,gﬂpa%gs accor&mg to claim }2¢auberein (60, 30)

jdecoded text string el emsatds first text farimganrepreperitst €%t Hast N@ne of a)

f program or channel descriptive information, b) a broadcast

channel name, ¢) geographical region information, d) program.

content rating information, e) program or channel map -table

20  information, f) program or event table description information,
" and g) geographical rating region table information.

19. A method for decoding packetized video program
information containing multiple text strings associated with a
25  program, comprising the steps of:
determining from a first indicator (60,30) in said
packetized video program information a type of coding employed
in encoding a first text string;
decompressing (60,30) said first text string (505) with
30 a decompression function selected in accordance with said
determined type of compression; and
assembling (60,30) decoded text string elements to
form an output text string.

L Illl




23 5 20. A nmethod for generati ng pr ogram

specific I nformation suitable for inclusion in packetized video
program w0 pd/gszedt i on, sai d program specific information PEE/USE/IGO6
mul tiple text strings associated with a video program said
met hod conprising the steps of: 10 23 formng text string
~decoding information (60,22) for decodi ng nmultiple text stri ngs
- (505), saig information jicl ydi
i ndi cat or ?705) I ndi cat i n(g a%I r&ﬂetf%od rﬁ)rng'g%tlmﬁ r%o r{il |n ncolé: ng

a first text sinfosmation séuué%l@lﬁngfor mC]élSUEboH’prE%@?QSﬂeﬂun&d%h pPEOgRamsed

in decodi ng saifforifatior!, ©¥hidl progfini | Bﬁemﬁ'&d information mcludmg multf@)
i nformation (720,725), UI tabl e.for, use assenbl | ng decoded

string el enent £Xto ¥5iN8Sa A8Y05iREd; ek"f“h a videq program,” said met
i ncorporating cofiprideng theasttpst ekt string decoding 20 information into

~program sggecific inforn?&ljnﬁ?ngf %xf)uétpﬂltg decoding information (60,22) for
' decoding multiple text strings (505), said information including,
(a) a first indicator (705) indicating a type of
compression employed in encoding a first text string for selecting
a decompression function to be used in decoding said first text
15  string; and
(b) information (720,725) suitable for use in
assembling decoded text string elements to form a decoded text
string; and
incorporating  (60,22) said text string decoding
20  information into program specific information for output.
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